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3.Baotou Meteorological Bureau of Inner Mongolia Autonomous Region, Baotou, Inner Mongolia 014030, China)

Abstract: The aims of this study are To clarify soil organic carbon content of each plant community and to
provide a theoretical basis for grassland conservation. [ MethodsSix plant communities (Stipa breviflora ,
Koeleria cristata , Leymus chinensis s Stipa krylovii , Convolvulus ammannii ,» Allium mongolicum) in the
enclosed area of Xilamuren Desert Grassland were studied for soil mechanical composition, soil organic carbon con-
tent and root characteristics of different plant communities.[ Results] (1) The soil mechanical composition of soil
depth of 0—30 cm in six plant communities was mainly composed of silt and extremely fine sand, with the average
values of 26.50% ~54.62% and 16.90% ~34.08% , respectively. (2) The root biomass of six plant communi-
ties gradually decreased with soil depth, and the total root biomass was between 229.21 and 731.71 g/m?*.

Judging from characteristics of root distribution, the root distribution of Stipa breviflora was ‘E’ type
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distribution, and the root distributions other plant communities were ‘V’ type distribution. (3) Soil organic

carbon content of six plant communities gradually decreased with soil depth. The average organic carbon

content in 030 cm ranged from 6.07 to 11.75 g/kg. (4) There was a significant positive correlation between

root biomass, soil organic carbon and clay, and a significant positive correlation with silt, indicating that the

more soil particles and clay content, the richer the root biomass and soil organic carbon of different plant

communities. [ Conclusion ] Enclosure could effectively promote the increase of soil organic carbon, but

organic carbon varied in response to different vegetation communities. The accuracy of grassland organic

carbon storage should be determined according to the characteristics of grassland vegetation communities.

Keywords: plant community; root biomass; organic carbon content; soil mechanical composition; enclosed

area; Xilamuren
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Table 1 Soil characteristics of Xilamuren grassland before enclosure
sobr +JZRE /cm ’
0—5 5—10 10—20 20—30
THERE/ (g em™) 1.6340.12 1.6440.15 1.5940.07 1.4340.11
TIESIKE/ % 1.2440.47 3.1140.25 3.5940.18 4.7440.13
WAYRERR/ (g m™ ) 150.324-20.35 40,3248.47 21.23+8.35 4.1140.45
SOC/C g« kg™ 6.274-1.37 5.054-0.84 4.264-0.57 4.154-0.38
F2 HHMEXBFREZE
Table 2 Basic situation questionnaire
il 347 J Pl 3 i k=0
LT WRHF R T KD FH b [CE WKL CAE
TR/ em 3.5040.71 45.37%4.11 35.524:4.08 30.0442,98 38.6146.73 12.7541.87 25.2840.97
w7 38.0011.41 48.42+8.34 95.0015.12 80.22£7.55 45.34£5.47 70.4849.09 45.376.44
WEAYR/(gem™?)  88.79£37.34  305.02E33.51  532.18%44.64 3414842490  444.63+54.21  323.06+22.25  187.07£16.54
¥/ (g m™?) 10.00£0.65 127.16£8.45 114.67£10.56 96.9446.39 105.7445.77 12.3942.37 78.705.26
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Table 3 Soil mechanical composition of different plant communities

1R Bk %

ijn O RE/ B WAk o ’*Wf T w0
BAHT  01710.03Aa  65.70%11.43Aa  19.32+6.21Bb 8.70%0.84Ce 1,984 1.21Bc 1.13£0.37Bd 0Be 0A
B 0.24£0.09Aa  5462%15.74Aa  14.17£2.69Bb 5.54£1,09Bc 4.51£1.03Bc TITE1L36Bb  9.16£116Aa  3.99%1.01Aa

) FH 0Ac 05.73£8.37Ab  23.1514.37Ba 24.06%4.67Aa  1473E314Aa 1140%2.16Aa  0.93£0.22Bd 0Ad

e HREF  0.1120.02Aa  6431%15.44Aa  31.56L10.24Aa  4.02£1.03Bc 0Cd 0c 0Ce 0Cd
WKIEA  0.0520.02Bb  36.53+9.44Bb 23.30£6.75Ca  17.13£4.36Bb 9.4042.14Ab  10.20£2.16Aa  2.97H034Ac  0.42%0.11Ac
Fid 0Ae 29.85£6.35Ab  267714.02Ba  20572678A  11.25%3.15ABa  4.8241.26Cc  LISELIIAL  2.59£0.69Ab
BAHF  01040.01Ba 46.45+1112Ba  22,00£5.36Bb  16.490.34Ab 6.90£0.56Ab 7.36£2.03Ab  0.70£0.15Ad 0Ac
HH 0.13+0.04Aa  48.46+10.32Aa  30.11%6.31Aa  19.522.59Aa 1.7840.23Cc 0Cd 0Ce 0Be
E 0Ab 28.30£4.36Ab  28.7318.43Ba  20.58%7.26Aa 9.87+1.38Bb  10.37£2.36Ab  2.15%0.64Ac 0Ac

o WEEHF  0Bb 19.27+4.258c 1431078 13.69£3.47Ab  12.2942.47Ba  17.59£2.17Ba  16.32£4.15Aa  6.4142.13Aa
WKiEk  och 29.9045.33Bb 33.3248.11Ba 26,62+5.43Aa T16+2.10ABb  3.00%£1.07Bc 0Be 0Be
Fid 0Ab 17.12+4.89Bc 20.55£3.36BCh  25.26£5.44Aa  16.4243.36Aa  11.68£2.16Ab  6.35£4.37Ab  2.62%0.88Ab
WEEHE  0.0920.02Ba 49.2557.56Ba 2850443100 11.96£1.05ABb  T.32£1.36Ac 2.68+0.36Bd 0Bd 0Ab
B 0.08£0.02Ba  28.60+6.71B¢ 18.69%5.10Bb  22.2244.78Aa  14.86+3.66Ab  13.49£2.54Ab  2.06%0.34Bb 0Bb

o E 0Ab SL09E8.16Ab  30.3249.14Ba 20031 4.36Aa 9.24+2.14Bc 8.76+3.12Ac  0.56%0.12Bc 0Ab
WEEHF  0Bb 14.37£6.01Bc 6.524110Cc  1447£411Ab  205546.07A0  28.3624.74Aa  121142.37Ba  2.6240.75Ba
KB oCh 33.48£9.59Bb 35.82£12.31Ba  23.74£2.87Aa 5.2042.36Bd 1.7620.53Bd 0Bd 0Bb
il 0AD SLO3E10.11AD 286146428 23.39%4.63Aa 9.23£3.45Cc 6,691,568 0.5520,14Bc 0Bb
WEEF  01520.03Aa  5T.06%16.45ABa  30.81L£6.78Ab  3.59%0.36Db 7.5152.14Ab 0.88£0.21Cc 0Bd 0Ab
B 0.09£0,02Bb  31.3148.12Bb SL31E5.25Ab  574E122Ba 16.56+3.38Aa  13.73£3.97Ab  1.26%0.15Bb 0Bb
Fi 0Ac 24.81£7.06Ab 4605114328 6.621252Ba  13.19%2.19Aa 8.68+2.52Ab  0.650.21Bc 0Ab

o RKEF 0B 11.8142.14Bc 15.0944.68Bc 3.9520.99Bb 18,621 4.69Aa  3L.62+5.39Aa  15.79+3.16Aa  3.12+1.14Ba
WRIEE  0.13£0.03Aa  46.83£10.59Aa  43.89L14.16Aa  4,08%1.34Ch 5.07+1.03Bb 0C 0Bd 0Bb
i 0Ac 2151%6.33Ab  45.96413.88Aa  5.80%1.00Ba  11.83E155ABa  8.63%2.06Bb  0.27£0.05Bc 0Bb
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Fig. 1 Variation characteristics of soil bulk density and water content in different plant communities
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Fig. 2 Root biomass of different plant communities
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Fig. 3 Root vertical distribution in different plant communities
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Fig. 4 Soil organic carbon content of different plant communities
x4 TEVNMEARERAEVE . TEFVBNEXXR

Table 4 Relationships between soil mechanical composition, root biomass and soil organic carbon

5 Mk Wh & gl i e Ui Y] TEAE  LEAS RREWME LRANK
ki 1.000

Wk 0.8377 1,000

g —0.100 0.170 1.000

i —0.508"  —0.380 —0.160 1,000

ity —0564 " —0.837" " —0.360 0.100 1.000

il —0432° 07527 —0.590% " —0,050 0.853° 1000

wHp —0.190 =0.519° " —0.69%6" " —0.140 0,531 0.798" 1.000

A —0.090 —0.370 —0.613 —0,090 0.330 0.536 " 0.914* % 1,000

THAE 0350 =0.300 0.240 —0.240 0350 0.230 0,080 —0.060 1.000

Tk 0.320 0.438 " 0.030 0.180 =0.300 —0.469 —0.466"  —0.310 —0.340 1.000

N 0.516* % 0432 —0.310 —0.040 —0.400 —0.22 0.080 0.240 —0.7457 0,210 1.000
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